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SPECIFICATION 

METHOD AND APPARATUS FOR MANUFACTURING PRINTED LIGHT 

GUIDE PLATE 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

[0001] The present invention relates generally to a method and an apparatus for 
manufacturing printed light guide plates, particularly printed light guide plates 
used for liquid crystal display devices. 

2. PRIOR ART 

[0002] Since liquid crystal material in a liquid crystal display panel does not itself 
emit light, a light source module, such as a back light module, must be used with 
the liquid crystal display panel in order to provide the needed illumination. The 
back light module provides the liquid crystal display panel with a homogeneous 
surface light source having sufficient luminance. The light source module 
comprises a light guide plate, which is a key element for generating the 
homogeneous surface light source. 

[0003] FIG 1 illustrates a typical light guide plate 1. The light guide plate 1 
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comprises a transparent slab 11, and a plurality of scattering dots 12. The 
transparent slab 1 1 has a first surface 111 for emitting homogeneous surface light, 
a second surface 112 opposite to the first surface 111, and a side surface 113 for 
receiving incident light from a light source such as a fluorescent light tube. The 
scattering dots 12 are disposed on the second surface 112, in order to destroy the 
total internal reflection of the incident light. This enables homogeneous light to 
emit through the first surface 111. 

[0004] There are in general two manufacturing processes for manufacturing the 
light guide plate 1; that is, a printing process and a non-printing process. A 
typical printing process comprises the steps of: injection molding the transparent 
slab 11; printing the plurality of scattering dots 12 on the second surface 112 of the 
transparent slab 11, the scattering dots 12 comprising materials such as Si0 2 or 
Ti0 2 having high light scattering characteristics; and curing the transparent slab 1 1 
in order to fix the scattering dots 12 on the second surface 112. 

[0005] However, the transparent slab 1 1 may absorb moisture from the air before 
the printing process actually commences, and this may reduce the quality of the 
printed scattering dots 12. In addition, the printed transparent slab 1 1 may absorb 
water and organic solution from the printing ink. As a result, the transparent slab 
11 may deform during the curing process. Therefore, a new manufacturing 
method and supporting apparatus that overcome these problems is needed. 
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SUMMARY OF THE INVENTION 

[0006] Accordingly, one objective of the present invention is to provide a method 
and an apparatus for manufacturing a printed light guide plate which reduces the 
absorption of water and/or organic solution in an injection molded transparent slab. 

[0007] Another objective of the present invention is to provide a method and an 
apparatus for manufacturing a printed light guide plate that enables a transparent 
slab to be maintained at a constant temperature during printing. 

[0008] In brief, the method for manufacturing a printed light guide plate 
according to the present invention comprises the steps of providing a transparent 
slab, printing a plurality of scattering dots on a second surface of the transparent 
slab while maintaining the transparent slab in a constant temperature, and curing 
the printed transparent slab in order to fix the scattering dots on the second surface 
of the transparent slab. Appropriate apparatus supporting the method is also 
provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a side elevation of a typical printed light guide plate known in the 
art. 

[0010] FIG. 2 is a schematic, side elevation of an apparatus for manufacturing a 
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printed light guide plate in accordance with the present invention, together with a 
transparent slab. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 1] Referring to FIG. 2, an apparatus 2 for manufacturing a printed light guide 
plate 21 is illustrated. As shown, the apparatus 2 comprises a working platform 
23, and a heater 24 coupled to the working platform 23. The heater 24 in this 
particular embodiment is a resistance heater adapted to maintain a given constant 
temperature. A transparent slab 21 having a first surface 21 1 and a second surface 
212 is disposed on the working platform 23, with the first surface 211 in contact 
with the working platform 23. In this particular embodiment, the transparent slab 
21 is made of polymethyl methacrylate (PMMA). 

[0012] Suppose that, at temperature T, there are N water molecules being 
absorbed in the PMMA material, there are n sites vacant for occupation in the 
PMMA material, and each water molecule requires an energy of AH in order to 
leave the PMMA material. One may obtain a free energy of this configuration as 
AG = n AH - T dS, where S = k In W and W = N! n! / ( N + n )!. Here, k denotes 
the Boltzmann constant. The equilibrium condition at a constant temperature T is 
( dG / dn ) T = 0, thus giving rise to a result that (n/N) = Exp ( - AH / kT ). One 
can clearly see that for a higher temperature T, there are more vacant sites; i.e. 
fewer water molecules are absorbed in the PMMA material. However, at 
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temperatures higher than 50°C, the PMMA material becomes easily deformable. 
Therefore, the temperature of the PMMA in this particular embodiment should be 
maintained between approximately 40°C and 45°C. 

[0013] The method of the present invention for manufacturing a printed light 
guide plate is hereinafter described. First, the transparent slab 21 having the first 
surface 211 and the second surface 212 is disposed on the working platform 23 
such that the first surface 211 contacts the working platform 23. Then, the heater 
24 is turned on, and the working platform 23 is heated such that the transparent 
slab 21 is maintained at a given constant temperature. In this particular 

embodiment, the temperature is in the range from approximately 40 °C to 

approximately 45°C. At the same time, a plurality of scattering dots is printed on 

the second surface 212 of the transparent slab 21. Finally, the printed transparent 
slab 21 is cured in an oven so as to firmly fix the plurality of scattering dots on the 
second surface 212 of the transparent slab 21. The printed light guide plate is 
thus manufactured. 

[0014] It is appreciated that the above disclosure provides only a preferred 
embodiment of the present invention. Any person having ordinary skill in the art 
may easily find various other embodiments equivalent to the features of the present 
invention. Therefore, the scope of the present invention is to be construed 
according to the appended claims as set forth herein. 
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